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5: .INTRODUCTION 



•^^i^'^?*'^* GK319) areojie of the l«g«t classes of dnig <lisc«v«y uiBeis fUJ. 

^^^wgeis. mdudrng cyclic AMP, inositol phospholipids, and calciun, [3]. Quantitttion of second 
""^"^^■it phannacologically chancteria OPCR 

ir^AA^ sign^Kns process occurs by two tnajor pathways. GPCRs coupUnc to Go. 




opems an endapiastnic 



'Trie o: t • . ' ' *' ' ' ' fuvM wiu wiJiujs an 

f^'"™ ^^^'''^S <^ Mto the cytoso) [61. Several 

producis of Ids P, also nuxJulate ceUular function, includinj; ioosiiol U.4.5.P. ffw P.y 
fe'^^ to facilitate Jns P,-m«liatcd calcium release syBet^isticaUy [71. 




, V particulaily those suitable for amomaud HTS. ConscqueT^y. 

^im«iy HTS labofaioiics jroeasure changes in iniraceUuIar caldum to assay G,-couplcd GPCRs usins 
p. a. Huoicscem caldum-sensiUve dye loaded iAio intact cells as a eeD-peimeaUe e«er lleal-tinic 
g ' Changes in the GPCR-mdwced signal are then deteimiTjed in a micwiter plate using imagine inslni. 
gi-wents, s»cb as a fluoiescent imaeins plaie reader system (FLIPR. Molecular Devices Corp) [9) 



2«9 



'*.': 



Exhibit"!" 



Oct 12 07 12:07a 



Bert Rowland 



650 344 0532 



P-3 



270 



Handbook of Assay Oevebpinenl In Drug Discovery 



Scxeeniog library coa^ujids, howevei:; luay jnodulAte iauvcellulBr caJcaum levels \fy other 
means tham binding lo the jccepcor, such as nonspecific biodcailc of calcium channels or exKcrhattd 
im]:aoeOi]liir calcium lelease. Moreover, ooropouods chat aatofluoresce or quejtcK Auort^cenceicsrilt 
in ambigaous cfatinees in the assay aignal and may *"anifa.ct as faJae-positivis or -n^abve hits. 
Comequeatiy. several assays have been developed to toeasure GPCR-imluced inositide phosphdipki 
bydxolysis [10-rl2}, The jnajoniy of ;hese amys involve radioacbve ffleaffurBmencSy &aay of which 
aic suboptioal for high-volnme sczeening. 

20.2 M^URING INOSITOL PHOSPHOLIPID HYDROLYSIS TO 
MONITOR GPCR ACTIVATION 

A piopoitioa of CPQRs that couple co Go^ pn>rdas activate phospholipasc C and inobilize Ins 
(5-7]. Measutement of GPCR-Sndueed changes in pAiospboioofiitide phosphotipose C activity is*; 
iieqiiciitly undettakeD by measuring inositol phosphate pfoduciion. Hete^ tiitiated inosito) is incoFff 
porated into the inositol phospholipids of the cell. Activaiioo of ttie receptor icsults is release 
radiolabeled Ins P,. The expehmems are conducted in the presence of lithiom, which inhibibv| 
inositol monophosphate phosphatase^ ihoeby blocldog the cycle and increasing accomulatiQn^is^ 
«he tritiated isotope at the monophosphaie form. This radiametiic approach is used in coajunctie ' 
with sdntiljation pcoximicy assay (SPA) technology (G£ Healthcare) to provide a homogisiep^ 
platform moie suitable for automation [1 31* • 

203 MEASURINq INOSITOL PHOSPHATE LEVEIS TO MONITOR 
GPCR RESPONSES 

Tlie measuiemeat of the second messeogec; Ins Pj sp€ci/kalfy, is undertaken diffexeotly 
traditionaUy been done using mass assays with gas liquid chtmnaiagniphy <GLC}« anion 
chromatography, or hi^pecfonnance liquid cbiomatography (HFLC) [14]. There techniques;(^ 
very sensitive, ate not adaptable to assays leqairing high thiooghput The recognition thu;. ' 
binds to a specific intraceSolar leceptor provides the basis for a rac&maeirie eompeti^pD;} 
assay [5]. Here, tritium-labeled Ins Py is displaced from a oude pceparatic»n of the Ins P$ 
using a competition radioligand binding protocol (13 J 61 A ccmmeicial venion of tl^s^rw 
ceptor assay is available fiqtfi GE Healthcare using bovine adicnai gjand Ini P, recepvc>r^ 
tlons. This fomut, again when used with SPA, is high throughput [6]. However^ (he eooac ^ 
isotopie waste disposal emanaiiDg hoot high-volame screuis lemaias a signifieani issusJ%^ 

A noQuotopic assay fqr Ins is now available based on the AlphaScreeii te 
nElmer). This technii^ue is an amplified Juminesccnce assay that employs donor and i 
When the donor bead is excited with light at 680 mb, a photosensitizer convcits O,: 
oxygen. When two beads art in close ptoxiiuity, the aisiglet oxygen pzodoccs a cbcoiiJ^u 
signal in the acc^tor bead, activating bead fluorophores and amplifying the sdgnaL Jil^^^ 
assay, the two beads are held in close pioumity fay a biotiDylated Ins P, molecule, ^:\' 
bead is coated with, stieptavidin and the acceptor bead is coated with ao Ins Pj-bindice 
the absence of cell siimulsticn» a signal is seta. In the presence of free Ins P, ftorpi^^ 
donor and acceptor beads dissociate, and the signal pzoportionally decreases [ 17].^ 
sciences have utilized the AlphaScreen assay format using a tiinding protein thnt bir 
inositol phosphates, including IP^ and IP^. These cellular metatsolites compete with 
inositol phosphatt analog as desciibed above [18]. This assay has sn advantage in 
several phosphoinositols, although an extensive evaluation in KTS screens has nqt.j 
to date. Despite the advantage of die AlphaScreen approach as a nonisotcpic homoge 
technology, the signal is sensitive to compound quenching, and ambient fiuciuado^r^ 
tempemnm need to be carefully controlled [19]. The AlphaScreen 2ns P, assay is al<^^ ~ 
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Scbcoiatic represenotion of the Ins P, FP assay phndplfi 



i^ber of cells pea: wdL a& mairui ioterfetences hota cell lysaces xeduce die signal. TOs 
the insiabtliiy of tbe Ins P, binding protein picporation, may cau$e variability in tbe 
.J^j^crfonwioe and senstdvitji'. 

P|,"HlTHUNTtR FLUORESCENCE K3LARIZATION (FP) ASSAY 
0^fOtL INOSITOL 1 AS-TRISPHOSPMATE (INS Pj) 

WiHunter FP Ins Pj assay from DiscovcRjc is a competitive bindios assay, in whidi ceHular 
-s^^^tij^spUocs a fluorescent derivatrvc of Ifls Pj finoxn a specific binding protein. The assay nacasuTCS 
^^S<^. io flooirsceQce polarization (FP), a aiogie-wnvelengtli ratioineoric teclinique, in wbidh a 
IX deriyative o/ Ins P; is as a tracen FP is determined as a rado of fluorescence 
^^otad in ihe vertical and hori7xncal planes. When Quofescent moleculea are excited with 
lighi, tbe degree to whicb the emiued lit^i retains polarizaciOD rejects the rotation chat 
^^oleculc underwent between excitation and emission. Small molecules lotace lapidly, and 
.^^ I light is landotn with lespect to the plane of emiasioo. When bourd to a Uurge pcoieis (such 
}rN:epior cv antibody), the molecule rotates much more dowly and the emitted Ught letains more 
i^WpcriUti^ This is measured as an increase in d>e FP signal 
^^^^en excised wiiii polarized ligbt> the emission from a fiucsescent derivative of Ins Pj (tmocr) 
^.^^^ianaed compared to the exdiioi* light, due to the rapid rotation of the molecule between 
^^®on and emission. When the Ins P, derivative binds to a binding protein, the totalion time is 
fi^^zxid a high polamation value is seen. In the assay txn labeled Ins P3, ehher e standaid Ins 
^|isp1uiion or derived from the cell lysate, displaces Osc tracer fvm the binding piotcin, and the 
^^tiori time increases and low FP sagnal is measured (Figure 20.1). By this means a calibraiiott 
^p^crated to the standard Ins P, dilutions, and the molar concentration of Ins P, in the cell lysate 
^eteniiioed by interpolation (Figure 20.2). 

^^/the ciitical components of the DiscovdRx assay aic thus die fluoreseent Idjs P, tracer and the 
^r^Pj-binding ptoiein, as shown in the protocol in Figure 20.3. In the case of the tracer, three dyii 
g^wnjupaies have been developed including a green Cfltiorescein) derivative of Ins CFtgure 20 4). 
Inflow concentrations of ftworescent tracers are used in the assay, tbe lechniqve is sensitive to 



l&PP^ipai interference &om screening Ubraiy compounds. The ratiomciric processing of the data 
M^arf6cts to some extent for Quore&cem cocnpoonds. Artifacts or interfertnces can also be idendfied 
^•^;;o»easuring compound ftuorescence in tliS'abscDce of the Jns P3 tracer. For this reason, the Ins 
>^^iVassay has also been developed for a series of * W tiacei^ ihai arc less pione to compound 
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nCURE 20.2 Ins standi cuive. A slasdsrd curve w» ^u i u am i to measure of atogeoously frddul^^'^^ 
los P^. A high cottceturation of Ins P^ai 7 jiM wu scdftlly diluted 1:3 in Ids P, sondird dilution bufi^i^;^ 
Dififeieni concenir&fiozifi of Ins were incubaced with PC A. followed by the addulon of the cncer aof) 
the Ins P] binding protdiL The rcac&on w«s ictd oo a mnltiweU fiuoresceace polarizBtioo pUte rcader'^iS^i^J ^ 
as tbe Bfcckttiaft-Coolt^ C3U A9»oity L-HL AnaJyst Tlte loajority of ihs cxpuiinaital daia for this p\)blicajtic^ 
wu collected Qft « Beckmao-Couiier CRI Aflinlcy, ttldecs Acaed. Atk ICjo o( -^7 to 9 oAf was ohtecved 
usutg cither the greea or led Ihis P) fiuoresccat tnccra. 



TABLt 20.1 

Assay Pirecislon of Ins FP Assay Using Diffcfent Tracers 
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0.92 
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iDteiference (Tahk 20.1). In all cases the sensitivity of t^e msy is similar* Although! ch^^' 
FP (denoted as the delta mP) vary aocovding 10 fhe dye in quesiioa (FiS^ucre 20 J and T^tf, 

The FP Ins Pj assay is pcrfbtmed in cnid6 cell lysates, thereby avoidinff Ubonous 
and ffltiadoa steps. Ic is therefore important that the Ins btadiog protdLa exhibit bi£b a£^; 
selectiviiy for the l>-0tjpo-l,4vS-ifiOsilioi-IiDS Pj isomer over odicr inositol polyphosphates: 
(20 vM HEPES, 150 mM NaO, 1 mW OTT, 0.1 BOO, and OXn% Twecn 20, pH 7.5) 
los P) assay 1$ opttooized to eosure hXsh-affinity binding, and competition binding studies' * 
aubstinited inositol phosphates demoostxate that the Ins P^ binding pxotein is specific tv-^^^ 
h4^ inositol Ins isomer (Table 20.3). In tenns of stabilicy. the perfonnnnoe did i»t ' 
h ai room temperature (Figoie 20.6a) and can withstand nniltiple frctze/ihsw cycles 
-80*C. The binding protein is also a stable reagent for more than 2 months Hi •-«0*'C (FT ' ' 

in a similar fashion lo many FP-based assays, the PiscoveRx Ins P) FP assay is 
assay automatioo systems. A representative standard curve dispensed by a BioMek 
handler instrument is shown in Figure 20.7. Heie» siandard coooeatrations of Ins P^^ 
replicate* of 10, A coefficient of variance of 2% and a Z' factoi of 0.^ to 0.97 are geiS' 
Similar assay perfoxmaflces ha^e been observed using either an Analyst F? reader or a " 
reader (Bgure 20 8). 
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FICURf 20.3 tliiHunter lus P,FP asuy ^focol. Scbemacic cepxrsennUon pf the sicpft and additioQs 
to moijure levels of Ijxs Pj. 



m. 

«.C-:: - 

■* . • ' 






FICURf 20.4 Chcnucsl structure of the IiisP,F? cxaccx. Amine tferivatixed i>m>f&-1,4^-mcMitohripbofiphoTic 
a^'id rc&crcd to cich of ili^Xydroxysucciniinjde activated cvrbosy fluoie$L<;in, AlexaFlurr, and Cy3B dye« 
sepsrately io dry din»cthyl formuiddct. Each of tbc Ins P, tniccis was purified co 99.9% boinog^city by reverse 
p>U!>e HPCC On CIS coiumn firictbyl ammonium a<:etate: Bceionitrjie gTadicnt. The /)K>)e«;uIar weigbc of 
til the cofljog&tes tvas conobora^ by clecvoipmy mass speciroscopv. 

20,5 MEASURING GPCR AGONISM AND ANTAGONISM 

Di a similar fashion to other second Ttti^sscngers such ns adenylate cyclase, bnsal and stimulfiied 
levels of Ins w highly depeodcnc on ccU r\uixibei\ To correlate ceil number with lus Pj basal 
levels, three diffmnt CHO-M1 cell lines were studied using the green Ins F3 tracer. As the cell 
munberper well wa$ incie&sed from 5000 to 50,000»the basal levels of Ins Pj increased in proportion • 
(Figure 20.9A). These data indic;axe dial ibc assay \s applicable to a ran »e of different eel) densities. 
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i^^WuW mtteiBw^ aIm. - ^» *»' ««» A* ia pmel to) the 

p: 8T< ;^ «>w a fc a nxw umpe«t«c Tte s«»itlvi,y of the sHndtnl c»vc i^Tl 6 

iiifV.^ . ^ 9 "M. Rspecuvely. In panel fb) ih* Im i» hh.4c..l^- *• 

if^^S;,?^^ ^ types <rf (CHO-Kl, HEK ^ ceUs, «d so 

^Ix^ZTi * «a»v«ioo. I[ IS wbU Jcnown that tte «dJul«- mctaboli^ of incTi* 

,.;^cdl«e ,0 a fmjueocy thai daectly canelntes to the clclum o«=fllati«, fti,«^ £l« 
svel, of Im P, reprodueibly measured asing Assay cc«ditio« Id which JwP^ meubolism U 
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f IGURE 20.7 AvtomaDOD of ihc HitHuottr Ipb ^ FPjJ^V- DSspcns^n of the ^^^'^^ 
BioVUk 2O0O; ipd cepUcattS for ewh (Witorf coD«i,«ilo«i w«*uitTliclC«=5iiW.il^mcait«::Vw^ 
1^ iftd the Z' fKtor was OiK). 



1611 1510 



< 



]06 I0S 

Si S^^oc » UL Analyse Orr «^ . BecV»«u^« CW Afl^V^ 
^r?V»5^ mt^ntian d«o = 100.000 >«c O FBCt« 1.0. ^\^^J^iZ^ ^^^^^ 

L UL AiLys. n« h*l an TC«= 5 wUb 5» «-« CV aKl a Z Itoor = 0.«7. For CW- 
IC-,= 3 aW. wM> J* CV «U» Z' fscwi = 0.97. 

To achieve this, the cdl samples «« rapidly deptOiamaMl after agonist 
JSSortc .^Id (PCA: 0.2 W). which di^laces l«s P, from the salts by acUDS « a 
and tcminaics meiabdic aciivity. ^ . « ^i.^ 

An impoitafli feature of usiag the assay in UBh-thfoughput roboDC fluid 
that rtic to be added 20 .o 30 sec after addidon of the agomsB, u. orti*'/^^ 

^ttSfon of la. P,. CHO-Ml cells i^loced wi.h cajachol '-■^J^^^^^f^^ 
30 sec; fbBo«ed by a t»pid dedioe over the foBowing 5 mia (Figw 20.IO). S^^,^ 
OK seea in histamine H, receptor ceUs (Figure 20.1 0). .. 
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FlGURf 20.9 (a) Basal cellular Ins P, Icvdi increwB wiih cell numbej: Between 5000 aitd 50,000 CHOKl 
^^jfnujcitinic Ml receptor cells (ejcprttsing cidicr 1.5 Of B.3 pmol/mg pronin of receptor) were assaj^ed in 
^v'tnplicaie to deierailne The basal amounts of loa Pj us the c£l). No Agooist wai added to the ceJls in Ous 
i^, ^fiXperimcjiL Samples wot assayed Ibllowjjig che prococo) ihowo in figun: 20.Z The inxwm of Iiu P, waj 
^r.t^lcuUted from the standard curve run in parallel with the test oonditxoiu (d«tt nor stiOM^a). (b) Basal bis 
^^/;>vels in CHO-Kl cells cxpnssiagdiftiefeiitOq-coapled receptors. Between SOOO and 50,000 cell^ were asMyed 
1^ nieasiirc tiie levels of l&s expressed by the cell line* in the abseece of agonal addition. Sftinp2c5 were 
assayed in triplicate. The pa^sa^e number of eacb c^l lioe was noted (P^ or P^» as the age of the cell \m 
can afJbct the expression loveb of Ids P^. The levels of detected Ids P^ wcze calculated off a srandard curve 
.CUA in paraUel with the csperimeiu. 
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nCUOE 20.1t A*onbt siiniulition of CHO-MI e«U». T»ws«iy OonsuKl s»^>ly eitjtt^Kii« 0104 

4eo«i« Irwbation period added .o quctrth Uie «.<«». The leveb <*»'«^'r "f^^J^S^ 
Zr«t thai WM run i» paiaUd <d««a not*liowa>. Hife s*fflplEi «cw «»ayed in mpUwie. THe it*; 
was daemiiiiad to IS fM. 

Aeonist coocentndon icsponse curves caa be esabliated using Ihfa assay with 
A prototypical wcep'or "hat fbcmation of Ins P, « muscariiuc M , rec<v^^ 

cJtadiD! inc«>»a Kis P, levels approximatdy foiafoU (Kgurt 20.11) ^vilh ft |!p??g^ 
7 uwri31. Tl>e iudnefion of Ins ?»m>«s anagonizfid by the »™«™*' 
t>omaci in a range ««sisiei« wUh the liwratui. (0.1 wlOiM) (Figure 20.11) C2Wvm 
«say systems to d«cct Ins SituUar <i«ra caa be s«n using a nK« 
^ccJtoTsystcm (Figure 20.15). in which bo* full and pa«al .•S«^«r=^^ 
^spooses we« antagonized by compounds « a corc*nw«wti-<tependeiit fehipa (Fi^ 
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^raiWE 2ai 2 Agomsm flad antagoiiisffi of CHO-M I loccptar: <a) twenty thousand CHO- Ml tell? were 
l^l^^thiucitiiifig cortceotratiDfts of the following known Ml -specific txoiiisei; mcthachoUnft {dosed 
^uitiC' solid lineh OX-22 <dJ-2-medod-5-triraeihylaaiimCnmmmfiihyia,^xathiok^ iodide) {closed dia- 
^^ndV iiiih lme>, carbachol {iovetud closed iriaogJc. solid llae}, and acctylchormj; (closed circle), (b) 
~ "' thous&ad C!HO-M I cell* wcic fsetreaifid with iocreasi&B CDnccatmions «f the foUowing nnucaiiziic 
.^.^^^ aoiagwsc: xopolminc hydrobromide <opca sqwue, d*sl> Kae), teionzefrinc {invcrlcd open 
^^1e. solid line}, auopinc (opwi aide, wlid linc>. tnd pi/^oifcpiaxe {open mangle. $oUd line} far 30 
l^rxhe aotafonists ^^crt washed ftom the cells, uid tiusn 300 ^ carbacbol (pievioasly deiwmiiied EC„ 
^giiiiiuiaiion) w*e added to the cells in freih racdiom. The caibachol induction lasted lor 20 sec, md the 
pgctton WAS qucuchtd by the addition of 0.2 N PCA. The levelj of Ins P,dctectcd by agw^^ ^ iiiiHB«usr 
?#|Si'^m were cxtrtpdoted fi^m a sondaid cuivc iwo in {»anUel wLih the c*peiinJ*ni. Both analyses w«c 
ll^riicd using the 108 P> gteco trwffl: (From Egteii, RM Cow^in Oiem A fflS. 2005; B:311-318. With 
l^^^pAi.^ion.} 
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tSlOjRE 20.1 3 CcBcemnuion effect curves for Ins Pj mew««»««s of two urtajonho ai the C-pro- 
^'^^ian-«>upled receptor. Die agowst ii*cd tD elicit ihe lesponK wa. ihe ftiB agoiuK $bow& » Figui* 20.14. 
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WCURC 20,14 ConcenoitSoD effect curve for It^ Pj mcwateaifinis ti aiype 0 G*j»ioteu^-«wpW 
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Receptor expression (pmat/mg pttttin) 



i'T^'S^S'i^V.S.i^ conecocnuon of I«s P, d«ecud « ««y 

TV low tmcuy Of some agonisu at Inducing Us P, is due » the low leoepior i«efv^ 

rSe^teS O^^^^^y. it « anticipated thM the nu«imaU^lof md«ca«» 
to rt^ recepior estpTssion levels in th* ceU line. Thi, is indeed the case ^^<^^ 
Soi^rn^re 2hA5, whe,^ rtccfnm cKi«s«on levels of 04 pmol pe, mg pn«« 

required. 
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•COMPARISON OF AGONIST INDUCTION OF INS IN 
^tjicOMPARlSON TO INTRACEILULAR CALCIUM 

GPCR fitimuUdoa uitunAtely c^tis^ the libentiDn of calciuoi froai bound inMceUuIar 
^^yOict tneafiiring a caleSum response thai is sifinilica&dy dowostxeam fnm the xcoepioi; the 



_t^p6bse is highly amplified, TesuJdng m potent agonist fcspooses. As described above:, the 
imagiag plao: rc^cr (FUPR) is frequcnily used iO measure calcium chaoses in liviog 
_ _>i^£^ of calciam-spcd&c fluoresccQt dyes (^igune 20.1 6), Cotnpamon of several musca- 
i^gShj^w io «$ay» OMasurixi^ ciiher Ins or calcium changes shows clearly marked diffexeaoes 
^^Inpotiml pctoicks (Hgure 20.17). However, when e^iuiactive agonist coocentiations (such as 
, 55^ concentration) arc used to determine antagonisx potency similar values can be found 
Jguie^l6). Thus» the values for a series of muscarinic potencies QC^ dctenmnod in an laa 

Jcotnpare weD wiih values fma a FUPR ejcperiment. A final point is that Ae rapid kinetica 
calcium release or clisnges in Ins does not allow sufficient time for die agonist to teach 
ql^^iun with a picinciibaied antagotkist, resulting in a state of hemiequilibdum in which the 
^^ptcik ^ effectively bouud ineveiaibly duxing the assay period. Thb Is most noticeable using 
ii^iijidi of high affinity; therefore, depression in the agonic coaccatiadon response curve 
liSi.e Vai he observed in cither assay FUPR analysis can be prone to compound intHfcicnccs 
J'rDodulaie calciiim levels resulting in false negatives ot positives. It is anticipated that interftr- 
ijf this nature would be much less with an Ins P^ assay Studies have coofixuted that several 
^^Jifitchanncl blockeis inicrfere in the FUPR assay, includiufi wapanul, nifedipine, nimodipine, 
W^nhirndipiac. Mowevei. they did not ioflueoce the Ins P^ sthnulation, and were not tbexefote 
^5iE^^£airves in this assay. 

^^S^t CONCLUSIONS 

■ 

_^^^j5tii»g GPCOR acdvatioo upon ligand addition via tnonitoring second messenger response is a 
^^m^ii^y used technique in screening. In screening for hgaads at G,-coupled receptois, several 
^lii&cls have been developed to detect agonist induced dsanges in Ins Pj, PI, PlPa, PLC, and 
r^cium. These methodologies include both homogeneous and hetepogencous formats. The 
J^MtHnnter FP Ins P^ astay is e homogeneous assay that is a sensitive, nonisotopic high-throughput 
^^i^tD measure Ins P,. This assay is highly automatable and can be used with several cell lines 
^Sp^ag diifaing levels of GPCRs. The fiexibiUty in the assay foiaiat pcorvides for opdmizins 
^t^'sensitivity of the analysis for automacioQ and minjamxizaiion. The variety of tncera available 



fbjeSSe assay may also aduce libraiy oompound uiterfexenoe. 

^ She authois wish to acknowledc^ their colleague at DiscoveRx Coip. in the development of FP- 
^ipi assay including Bciiy Bosano, Hyna Dotimaai; Pyaie Khanna, Viashti Lacaille, Shenylyn. de 
?^£a Lloa, Riaz Roubani, and Inna 'N&inshtcin. 
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KCUftE 2aT6 Agonist nlmulai&on meuuicd by HitHunter Im P| FP aod FLIFR uilysiis. For the Fll^St^ 
vMf^is (dBsbed line). CHO-Ml celb vtre plAltd at a dea&iiy of 504)00 ccUs per weU. vhil^ 2aOOQt^^^r* 
per wdl were irt the Iw P, FP amy (solid Ike). The a^onlsis caibachoL (open Oi closed MifiArt) $p*- 
Bec^lolH>Uat (open «c ctosed drclfc) we» ad^ 

sccQKlins io described pcococols to laeasmz cbanges in eilBer caldom or In» P| Icwds. JForKotii ahalyt^^^ 
samples wee unyed in iriiilicaCB. iFte FUTR analysis, the awvagc ««a token for dt^ peak fhMalescellC^J<^^dLl^ 
at «ach trtfttmetit wbDe for FP aoaLysxt, the mcaa FF valu^ wtte ejrarapoJated epom a standai^^^ ' 
t o dccenoine ihe ankooAt of las P), The raidtB far boOt ai^ 
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FIGURE Effect of cafcium channel btocka^ oiithe Iw P, FP assay. FourcaJcwm 

were caanflined in the HixHnntor Ins Pj FP assay. Iht number of cells wed w« 50/)00 CHa-5jf>; 
aallysi^) or 20,000 CHO-Ml cells. As a control, carbackol was added W th«e cells a: a eom^a^j ^ 
/<M; and anopinc was used a conUol aotagenisi ai a co nrmt Ta iloa Of 1 jtM, Samples are ^ aye^-^^ 
Tht diffeieAt tieaoneiMs ate pUxted ataiast the pefcenuge of tbe catbachol-alone ire«OAa)t je/ 
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